The use of continuous glucose monitoring (CGM) systems changed dramatically the way people with diabetes, caretakers, and diabetes teams look at their glucose values. Since then studies have shown that glycemic control, as measured in A1c, frequency and duration of hypoglycemia, and glycemic variability have improved, especially in adults. In children and adolescents, this could not been shown to that extent, and reasons stated to underlie this include inaccuracy of the sensor and impracticability, among others. 1, 2 In the study of Welsh and coauthors (in this issue), the performance of a new CGM sensor was assessed as determined by different measurements of accuracy in children and adolescents with T1D. A special feature of the G6 sensor is that it is factory calibrated and therefore does not need calibration by the people with diabetes, which adds tremendously to its practicability. Also, a longer wear time of 10 days, an improved insertion device, and noninterference with acetaminophen, a drug widely used in pediatrics, are further properties of the new device. As the duration of use of CGM devices is directly correlated with improvement of glycemic control, these so-called soft qualities contribute to the success of sensor use.
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The use of continuous glucose monitoring (CGM) systems changed dramatically the way people with diabetes, caretakers, and diabetes teams look at their glucose values. Since then studies have shown that glycemic control, as measured in A1c, frequency and duration of hypoglycemia, and glycemic variability have improved, especially in adults. In children and adolescents, this could not been shown to that extent, and reasons stated to underlie this include inaccuracy of the sensor and impracticability, among others. 1, 2 In the study of Welsh and coauthors (in this issue), the performance of a new CGM sensor was assessed as determined by different measurements of accuracy in children and adolescents with T1D. A special feature of the G6 sensor is that it is factory calibrated and therefore does not need calibration by the people with diabetes, which adds tremendously to its practicability. Also, a longer wear time of 10 days, an improved insertion device, and noninterference with acetaminophen, a drug widely used in pediatrics, are further properties of the new device. As the duration of use of CGM devices is directly correlated with improvement of glycemic control, these so-called soft qualities contribute to the success of sensor use. 3 The accuracy assessment of the sensor by comparing estimated glucose values (EGV) from sensor data with temporally matched YSI data as well as trend accuracy assessment by comparing rate of change (RoC) over a wide range of glucose concentration are an established and widely used method. The levels of glucose concentrations used here are clinically relevant, but especially the RoC assessments are of special interest, as the interpretation and use of RoC as depicted as trend arrows on the CGM devices are more and more coming into focus of clinical work. 4, 5 Accuracy of CGM sensor expressed as MARD is standard, but the expression as the proportion of the paired values within the ±20% or ±20 mg or even 15/15% is more meaningful for people with diabetes. 6 Both being well over 90% (20/20% with 96.2% and 15/15% with 91.1%) show a trustworthy accuracy for clinical and day to day use. This is so important because people with diabetes base their treatment decisions on these values at least since the nonadjunctive claim and the CGM systems will also being used more and more as an essential part in closed loop systems. Since 1 Diabetes Clinic for Children and Adolescents, Muenster, Germany this sensor also needs some run-in time, the results on day 1 of sensor use are, in all categories, less accurate compared to those of the following days, which can be of great relevance and is somehow disturbing as people with diabetes of course rely on the sensor data on day 1 as well. The same holds true for the comparative inaccuracy in the low range (<70 mg/ dL) with values of 92.6% for 20/20% and 81.5 for 15/15% as well as a MARD of 13.3. This is also known for other CGM systems but still annoying for people with diabetes because especially low glucose values are disturbing, cause fear, and often need fast treatment decisions. 7 A overall MARD of 7.7 confirms these data only but is not so easy to translate into day-to-day relevance. Using the surveillance error grid analysis in this assessment can be of more relevance as it depicts the risk of inappropriate treatment decisions because of an inaccurate measurement. Welsh and coauthors present that nearly 99% of the measurements showed no risk (92%) or a slight lower risk (7.6%). Therefore, the risk for people with diabetes (or closed-loop systems) to make an inappropriate treatment decision based on the measurements with this CGM system is very low.
The assessment of RoC accuracy showed again good results with over 95% in the 20/20% range, except for fast falling values, range <-2 mg/dL/min, with only 81.8% in 20/20%. This is again relevant in a clinical setting as fast falling glucose values compel people with diabetes to action and inaccuracy in RoC might force them to inappropriate treatment decisions. Recommendations on how to react to trend arrows appropriately are being developed, and the results of the treatment adjustments depend naturally also on the accuracy of RoC.
Despite these limitations, a factory-calibrated rtCGM system with the demonstrated accuracy and a wear time of 10 days represents a great step forward in the treatment of diabetes in children and adolescents. The fact that the study was performed and sponsored by the company manufacturing the device can be called a limitation but should not per se contest it. But one should not overlook other reasons for not using CGM in children and adolescents apart from sensor inaccuracy and nuisance alarms from glucose values that are implausible. Size of the sensor and pain during insertion of the sensor, size of the transmitter, as well as so-called "data-overload" because of the continuous glucose monitoring and changes of the RoC are topics that cannot be neglected. People with diabetes, their families, and their caretakers have to be educated and trained to use this information the right way; this would be done best in a structured teaching course and ongoing close consultations, at least in the beginning. 8 All stakeholder in the field must ensure that this technology is made available and will be reimbursed to all patients in need and with the right indications. Studies with the right and meaningful parameters on glycemic control as well as patient-reported outcomes (PRO) will be needed for this and are under way, as stated by the authors.
The study of Welsh and coauthors shows in a well-designed and -performed study very good results on accuracy of a new, factory-calibrated sensor that will help children and adolescents with their families to cope with the burden of T1D.
Abbreviations
EGV, estimated glucose value; MARD, mean absolute relative difference; PRO, patient-reported outcomes; RoC, rate of change; rtCGM, real-time continuous glucose monitoring; T1D, type 1 diabetes mellitus.
Declaration of Conflicting Interests
The author(s) declared the following potential conflicts of interest with respect to the research, authorship, and/or publication of this article: The author has received lecture honoraria from Animas, Novo Nordisk, and Roche Diabetes Care and is member of Advisory Boards for Abbott, Ascensia, AstraZeneca, Lilly, Novo Nordisk, and Roche Diabetes Care
